Calcium channel involvement in potassium depolarization-induced phosphoinositide hydrolysis in rat cortical slices.
The stimulation of production of inositol phosphates in rat cortical slices by KCl depolarization and the effects of calcium channel active drugs were investigated. Elevation of K+ in the medium up to 48 mM KCl caused a linear concentration-dependent increase in [3H]inositol phosphate accumulation. The KCl stimulated response was not significantly inhibited in the presence of muscarinic or alpha 1-adrenergic antagonists. KCl stimulated the production of inositol trisphosphate at 60 min but not 10 min. Addition of peptidase inhibitors did not significantly affect KCl-stimulated PI hydrolysis. The KCl-stimulated response was still observed in the absence of extracellular calcium, although the net accumulation of inositol phosphates was greater in the presence of 0.1 or 0.5 mM calcium. KCl (48 mM) inhibited [3H]inositol uptake into phospholipids of cortical slices. The dihydropyridine calcium channel agonist BAY K 8644 stimulated PI hydrolysis in cortical slices in a concentration dependent manner in the presence of 19 mM KCl. The BAY K 8644-stimulated PI response was partially inhibited by 1 microM atropine but not by 1 microM prazosin. Calcium channel blockers nitrendipine, verapamil, flunarizine, and nifedipine slightly inhibited the PI response stimulated by 19 mM KCl in the presence or absence of BAY K 8644. The effects of the calcium channel antagonists were attenuated in the presence of 1 microM atropine. The peptide calcium channel blocker omega-conotoxin did not affect KCl-stimulated PI hydrolysis. These results suggest that endogenous muscarinic or adrenergic neurotransmitters are not involved in KCl-stimulated PI hydrolysis in cortical slices. Although extracellular calcium is necessary for optimal KCl-stimulated PI hydrolysis, it is not required for the expression of the KCl-evoked response suggesting that depolarization is the primary trigger for this stimulant.